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that the shape, or at least the measurements, are
not clear. As the hilt has seldom been noted by
other workers, it cannot be used to compare the
Australian specimens with many of the species
already described. However, through the kind-
ness of the Beltsville Parasitological Laboratory
(U.S. Department of Agriculture), and of Dr.
Schell (University of Idaho), male specimens of
M. helix Cram, M. aquila Schell, M. bubo Schell,
M. accipiter Schell and M. corax Schell, have
been examined, and some comparisons have
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been made. In particular it was noted (1) that
the hilt has a different shape in each of Schell's
species (Figs. 5, 55, 56 and 57) and (2) that
the shape is similar in M. Jielix (Cram’s speci-
mens), M. corax (Schell's specimen) and speci-
mens from Australian corvids.

The characters which have emerged as most
indicative of the species among male worns are
the body length, the spicule lengths, the length
and breadth of the hilt of the left, or longer,
spicule, and the length of the buccal capsule.

TABLE 1
Incidenee of Microtetrameres spp. and Tetrameres spp. in “land™ birds dissected.

Numbers refer to specimens, not species.

Number with

Bird Group Number Number with Microtetrameres Number with Number with
Dissected Nemaltodes sp. Tetrameres spp. Other spp.
Passeriformes—
Alaudidac .. ..... . ...... 2 1 i — i
Motacillidac ..... i 1 1 _
Campephagidac .. 16 il 5 - 8
Muscicapidac ............. 50 11 6 10
Pachycephalidae ........ ... RY 16 7 — 4
Falcunculidae .......... e 7 7 1 - 6
Meliphagidae . ........ .. 199 45 3R - 18
Oriolidae ......... e 4 2 2 -
Grallinidae ............... . 34 1 2 — 10
Cracticidac ., ... ... .., 100 51 27 — 40
Corvidac ........coo0vvnn. 77 69 24 - 6l
Other Gimilies ......... . RES] 42 —_ — 42
Caprimulgiformes .. ..., . 21 11 1 — il
Coraciiformes ................. 28 V4 —_— | i3
Strigeiformes ... Lol 25 17 8 e} 2
Accipitriformes ..., ... ..., e 39 3N 19 2 29
Cuculiformes .. ............... 21 5 4 — 2
Columbiformes ... ..o, 43 1 — — 1
Psittaciformes ., .., ... oL 157 4 1 - 3
Gruiformes. .....ooovvvvnnn. ... 56 17 — 7 12
Galliformes ..., ......... .. . 7 2 — — 2
LIST OF AUSTRALIAN SPECIES MUSCICAPIDAE
ARRANGED UNDER THEIR HOSTS Microeca lenucophaea (Latham). M. mirafrae
The following is a list of hosts from which nsp.; 2/9 SA; 1/2 NT.
Microretrameres spp. have been taken. The  ropsaiiria australis  (Shaw). M. copsaltriae

numbers after each species indicates the number
of host specimens in which Microtetrameres were
found/the number of specimens examined.
Microtetrameres is shown as M. throughout,
PASSERITORMES
ALAUDIDAE
Mirafra javanica Horsfield, M. mirafrae n.sp.;
1/2, NT.
CAMPEPHAGIDAE
Coracina nwovachollandiae (Gmelin). M. cora-
cinae n.sp.; 1/2 SA, 0/1 Tas, 0/2 NT.

Coracina hypolenca Gould. M. coracinae n.sp.:
1/1 NT.

Lalage sneuri tricolor (Swainson) M. sp.; 2/3
SA.

n.sp.: 2/2 SA.

FALCUNCULIDAE

Oreoica gutturalis (Vig. & Horst.) M. sp.i 1/1
SA; 1/5 NT.

Ptilaris sp. M. sp.; 1/1.

MELIPHAGIDAL

Meliphaga virescens (Vieillot)y M. meliphagidae
nsp.; 4/15 SA; O/5 NT.

Meliphaga lencotis (Latham) M. meliphagidae
n.sp.; 2/10 SA.

Manorina melanocephala  (Latham) M. meli-
phagidae n.sp.; 2/7 SA: 171 ACT.

Manorina  flavignla Gould. M. meliphagidae
n.sp.; 1/5 SA; 0/1 NT.
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Furomyzon cyanotis (Latham).
n.sp.: 2/4 NT.

Philemon citreogularis (Gould). M. philemon
n.sp.; 3/3 NT,

Philemon argenticeps (Gould).
nsp.; 3/ 11 NT,

Aunthochoera chrysoptera (Latham), M. weli-
phagidae n.sp.; 3/11 SA.

Anthochoera carunculata (Shaw) M. melipha-
gidae nsp.; 5/10 SA.

Acanthocephala rufogularis Gould. M. melipha-
gidae nsp.; 10/18 SA; 0/5 NT.

M. philemon

M. philemon

ORIOLIDAE

Oriolus sagittarus (Latham) M. oriolus oriolus
Petrov & Tschertchova. 1/3 NT.

Sphecotheres flaviventris Gould. M. sphecotheres
n.sp.; 1/2 NT.

GRALLINIDAE

Corcorax melanorhamplius (Vieillot) M. helix
Cram 2/9 SA.

CRACTICIDAER
Strepera versicolor (Latham) M. strepevae n.sp.;
1/7 SA. 0/1 NT.

Cracticus torquatus (Latham). M. cractici n.sp.;
1/5 SA.

Gymnorlina tibicen tibicen (Latham) M. gym-
vorlimae n.sp.; 0/4 SA; 0/2 NT, §/16
ACT.

Gymnorhina tibicen leuconota Gould. M. gym-
norhinae n.sp.; 9/58 SA,

CORVIDAE
Corvus mellori Mathews. M. helix Cam. §/9
SA: 11/48 Tas,
Corvus bennetti North. M. helix Cram 3/3 NT.

Corvus orru Bonaparte. M. helix Cram, 0.2 SA;
4/7 NT.

Corvys coronoides Vig. & Horsf. M. helix Cram.
4/5 SA.

CAPRIMULGIFORMES

Aegotheles cristata Shaw. M. aegotheles n.sp.;
/2 SA; 0/1 Tas: 1/3 NT.

CUCULIFORMES

Cuculys pallidus (Latham) M. coracinae n.sp.:
1/4 NT; 0/1 Tas.

Cacomantis variolosus Vig. & Horsf. M. caco-
mantis n.sp.; 1/1 NT.

Cacomantis pyrrhophanus Vieillot. M. sp,; 1/9
SA: 1/1 Tas.
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ACCIPITRIFORMES
Accipiter fasciatus Vig. & Horsf. M. paraccipiter
nsp.; 3/5 SA; 1/1 Tas; 3/3 NT.
Accipiter cirthocephalus Vieillot, M. sp.; 2/2
SA; 1/1 Tas; 0/2 NT.

Circus assimilis Jard. & Selby. M. circi n.sp.

Falco berigora Vig. & Horsf. M. raptoris n.sp.;
2/4 SA; 0/1 Tas; 3/7 NT.

F. longipennis Swainson M. raptoris n.sp.; 0/2
Tas; 1/3 NT,

F. cenchroides Vig. & Horst. M. raproris n.sp;
1/5 SA; 0/1 NT.

F. peregrinus Tunstall. M. raptoris n.sp.; 2/4
SA.

STRIGIFORMES

Ninox novaeseelandiae (Gmelin) M. raptoris
n.sp.y M, ninoctis nusp., 4/12 SA; 0/1 Tas;
3/4 NT.

Tyto alba (Scopoli) M. tytonis nsp.; 0/6 SA;
1/1 NT.

Keys to Microletrameres spp.

Two keys are offered. The first has been compiled
from male charaeters. The second key, based only on
the females, is necessarily restricted, but is included as
the information conveyed may help other workers,

In some cases the ratios used were not given by the
authors but have becn calculated from dala provided.
Abbreviations have been used to assist in the lay-out of
the keys, as follows: HF, hilc {uctor; L, left; pap,
papillae; R. right; spic. spicule; sp. rat, spicule ratio-
All measurements are in jum,

I. Key 1o male Microtetrameres spp.

1. Gubernaculum absent or weakly developed . 2
Gubernaculum present .. . .. .+ .. .. 42

2. (1) Median preanal pap. present .. .. .. .. 3
Median preanal pap. absent .. .. .. .. 4
Sp. rat. 6:2; median preanal pap, on lip of
cloaca .. .. M. calabocencis Diaz-Ungria
Sp. ratio 15-8:; median preanal pap. anterior
fo cloacal lip .. .. M. inermis (Linstow)
4. (2) Fewer than two preanul papillae .. .. 3
Two or more pre pairs of preanal papillae 6
No preanal papillae .. M, xiphidiopici Barus
One pair of preanal papiflac .. .. ..
M. cruzt (Travassos)

6. (4) Three pairs of preunal papillae .. .. .. 7
Two pairs of preanal papillae .. .. .. 9
7. (6) Sp.ral. 32 .. ., M, pupillocephala Oshmarin
Sp. rat, 2526 .. .. .. .. .. .. .. 8
8. (7) R. spie. 85-88 .. .. M, erxthrorhynchi Ali
R. spic. 150 .. .. .. M. canadensiv Mawson
9. (6) L. spic, longer than body .. .. .. .. 10

L. spic. not longer than body .. ., ., 11

Sp.rat, 16-22 .. .- ., , M. spiculata Boyd

Sp. rat. 37 .. .. M. helix asiaticus Oshmarin
Four pairs of post-cloacal pap.,

M. oslunarini Soholcv

Not more than three pairs of post-cloacal

5721 T D4

10, (9)

1. (9)
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12..(11)

13, (12)

14.(12)
(5. (14)
16. (15)
17..(15)
18. (17)

19, (18)

20, (18)

21. (20)

22, (14)

23.(22)

24.(23)

25 (22) Vestibule 30 long .

26. (25)
7. (26)

28. (27)

29, (27)

30, (29

31.(26)

3 Vestibule 21 or more lopg . .. .. .,

REC, S. AUST. MUS,, (17-14); 239259

Adanal pap. present .. .. .. .. .. .. I3
Adapal pap. absent .. ., .. ., ., ., 14
One pair of adanal pap. M, pusilla Travassos
Two pairs of adanal pap.

M, travassosi Rasheed

R. spic longer than tail ., .. .. ., .. 15
R. spic. shorter than tail .. .. .. . +. 22
L. spic. less than 1200 .., .. .. .. .. 16

L. spic. more than 1300 .. .. .. .. 17

Vestibule length 25 M. cloacitectus Oshmarin
Vestibule length 19 .. .. M, sivghi Sultana

Sp. rait, over 18 .. .. M. centuri Barus
Spieule ratio not tnore than 17 .. .. 18
Sp. rat. less than 9 .. .. .. .. . .. 19
Sp. rat, hetween 10-17 . 20
Tunction of vas deferens and testis 500-600

from clogea .. . ., .. M. hubo Schell
Junetion of vus delerens and cloaca 800-900

from cloaca .. .. .. v M. uquila Schell

Vestibule about 10 long , M, eopsaliriae n.sp.
Vestibule at least 13 long .. .. .. .. 2|
Hilt of L. spic, very long: HF 6-8-1
M. cacowantis nsp.
HIF 2-5-3-3
M, cerci nsp.
L. spic, 3200 long or more .. .. .. .. 23
L, spie. not longer than 3100 .. ., ,. 25
Spicule ratio not more than 30: parasitic in
CTOWS .. . . M. helix helix Cram
Spicule ratio more than 34 .. ., . 24
Spicule ratic 36: parasitic in hornbills
M. contorta (Wiedman)
Spicule ratio 40-45; parasitic in hornbills
M. buceretidae Ortlepp
.. M. spiraliy (Seurat)

oo =

Hilt of L. spie, shorter:

Vestibule not longer than 25 .. .. 26
Sp. rat. 11 orless .. o o0 0 o oo 27
Sp.rat. 12ormore .. . .. .. .0 .. 3l
L. spic. not more than half body length 28
l.. spic. more than half body length .. 29
Hilt of L. spic. long, slendert HY 4-7-5-6

M. sphecorheres n.sp.
Hile of L. spic. shorter; HF 146-1:9
M. tytoniy n.sp.
R. spic. 120 long
M. oriolus orientalis Oshmann
R, spic. 80-100 long .. .. .. .. 30
From Tachyphonus sp., Brazil
M. uinima (Travassos)
From Cracticus sp.,, Australia
M. cracticuy n.sp.
L. spic. not longer than 1050: egg longer than
75 ..
L. spic. not shorter thun 1060, cgg shortcr
than 60 .. .. oo o0 o0 o 33
IR, spic. 66; vestibule 19 long
M. longiovatus Barus
100; vestibule 14 long
M. asvimetrica Oshmarin
34
Vestibule not longer than 20 .. as
L, spic. over 2500 long: (/1-1 of body
length .. .. .. .. M. 0. oriolny Oshmurin
L. spic. less than 2500 long; 1/1:7-1-8 of
body length .. M. accipiter Schell

e s

. = N ) . 4_

R

R, spic.

35.(33)

36.(35)

37.(35)
38.(37)
39, (38)
40. (39)

41, (40)

42. (40)
43, (42)

44, (42)

45. ()

46, (1)

47, (46)

48, (47)

49, (46)

50. (49)

51, (50)

52, (49)

2.

tebruary, 1977

Tall more than 1-5 times length ol R.
spic .. . .. 36
Tail not more lh.m I 5 umes length of R.
SPIC W . oL 37
L, spie. 2032-2270; vestibule 16 long
M. coriolus rushecdne Skrjabin et al.
1250; vestibule 11 long
M. aegotheles n.sp.
Vestibule 18-20 long .. M. puruccipiter n.sp.
Vestibule not more than 16*5 long .. .. 38

L. spic. over 2200 long .. M, pliletnon nusp.

P T R

L. spic.

L. spic, not longer than 2200 .. .. .. 3%
Sp. rat. 21 .. < e M. osireperue nsp.
Sp. rat. not more than 20 ,, .. ., .. 40
R, spic. almost equal to tail length .. 41
R. spic, distinctly less than tail length .. 42
Vestibule clongate in shape ., .. M, saguei

Vestibule almost as wide as long
M. meliphagtdae n.sp.

Vestibule not more than {1 long ., .. 43
Vestibule not less than 12 long 44
HF 6-1-7-9 .. .. .. .. M, coracinae n.sp.
HF 3-4 .. . M. mirafrie o.sp.

From small passerines in Russiy
M. jukutensis Kontrimavichus
From Australian birds .. .. .. .. ., 4§

HF 2-2-3-3: hilt more or less eylindrical
M. raptoris n.sp.
HF 3:3-4-4; hilt tapering towards extremity
M. gymmnorhinae nsp.
Spic. rat, under 11 .. .. .. Lo .0 . 4T
Sp. rat. over 13 49
Length ol o«.sophaqu\ less lhnn 4 that of body
. twhocluects Oshmarin
Length of oesophagus -1 that of body 48
L. spic. 1125; R, spie. 220-260
M. rasheedue Sultana
1950-2120: R, spic. 142
M. cephalaries Sultana
L. spic. over 2200 long .. . .. . 50
L. spic. not longer than 2000 .. .. .. 52
R. spic. less than hall tail length; vestibule 23
M. egrefes Rasheed
R. spic. more than half il length: vestibule
17 or less . 51

R. spic. 100-110 ., ., ,. M, ninoctis n.sp.
R. spic. 190-230 .. .. .. ..M. malabari Ali

Gubernaculum 20-21 long
S M. ereplini (Vavilova)
M. raptoris n.sp.
Gubermnaculum 28 long .. v v .. .. 33
R, spic. 50-80; tail 100-120
M. asmanine Rasheed
R. spic. 80-90; tail 140-180
M. mirzae Rasheed

e te e

ar i e e 1 e ee e

1. spie.

I I I N O ]

Key to female Microtetramneres spp.

M. contorta Wiedman is not included, us the length
of the vestibule 1s not known; the eggs are 40-45 x

20-25

.

I. Eggs very long, 70 at least .. .. .. .. -.

LEggs very short. under 40 .

-
’
.
o
= D

Egg length between 40-60 .. .. .. .. ..






246

[
A
[E

U"

Figs. -8, M. heliv.
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1 and 2, head of male, median and lateral views respectively: 3 and 4, head of female,

median and lateral views respectively; 5, posterior end of male; 6 and 7, hilt of left SplCU]c in Australian

and U.S.A. (M. corax Schell) specimens respectively; 8, tip of left splcule
Figs. 1, 2, 3,4

posterior end of male; 10, hilt of left spicule.

Figs. 9-10, M, oriolus. 9,
, 6,7, 8 and 9 to same scalc; Figs. 5 and 10

to same scale.

indication of the presence of a ball point; the
hilt of the left spicule is similar to those of the
Australian specimens and to that of M. corax.

The measurements of all three sets of speci-
mens are very close, except those of the eggs
which in Cram’s and Schell’s descriptions are
smaller than those of the Australian specimens.
As it is easy to measure infertile eggs in Micro-
tetrameres spp. this difference is not considered
significant. Bethel (1973) recorded M. corax
Schell from Pica pica hudsoni in Colorado and
studied its life cycle. His young adult males
agrce in general appearance and in measure-
ments with those of M. helix. Sultana (1962,
336) described M. helix from a hornbill, Tockus
birostris, from India. The measurements of her
specimens fall within, or close to, thosc of the
Australian ones, except for those of the eggs
which are smaller. Morgan and Waller (1941,
16) recorded M. helix from Corvus brachy-
rizvachos brachyrhynchos from eastern U.S.A.
This work huas not been seen by the present
author.

Oshmarin (1956, 303) described M. helix
asiaticus from four corvid species from Turkes-
tan., This is a large worm known only from the

male. Only one set of measurements is given.
It differs from Cram’s specimens chiefly in the
greater length of the left spicule which is longer
than the body.

Other records of M. helix and of M. corax are
by Ellis (1972, p. 31 er seq). It appears that
the species has a wide distribution, and that it
is apparently restricted to corvids and hornbills,
apart from the two records from an Australian
chough, not now regarded as a corvid. It is pos-
sible that closer examination of the specimens
from hornbills may show some differences not
indicated in published measurements and draw-
ings. M. malabari Ali, 1970, from a hornbill, is
very similar to Sultana’s specimens of M. helix
in many points, but differs in the presence of a
gubernaculum.

Microtetrameres oriolus Petrov and Tschertkova
Figs. 9-10; Table 4

Microtetrameres oriolus Petrov and Tschertkova,
1950, 78, ¥From Oriolus oriolus.

Host and locality: Oriolus sagittatus, Katherine
Gorge, NT.
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Only a single male worm was collected. It
agrees with the description and measurements
of M. oriolus. In M. oriolus rasheedae Skrj.
(syn. M. orioles Rasheed, 1960, 60) the spicules

are shorter. The subspecies M. oriolus orientalis
Oshmarin, 1956, is a much smaller worm. The
hilt of the left spicules of these species cannot
at present be compared.

TABLE 2

Males of Microtefranteres helix from Australian birds and from U.S.A.

Unless otherwise indicated, measurements are in gm.

Host species .....:.. Corvies mellori C. corpnaides C. spp. C. anwri-p C. corax Corcorax spp.
l ) cannys |
All Aust. Sonth
Locality ...... e Tasmania South Aastralja South Australia Species | U.S.A. U.S.A. Australia
Number of specimens 19 16 | 5
! Runge Mean Range Mean Range Mean Mean (Ram) Schell | PMM PMM
Male:
Length (mm) ..... | 37-58 50 4-1-5-3 4.7 4-0-54 4.4 44 4.9 3747 ’ 36 3843
Oesophagus—
Total .......... | B860-1200 ] 14076 900-1 200 | 1070 900-1200 | 1022 1058 826 885-1 051 — 950-1 250
Musc, ... 260-350 309 230-330 298 225-300 265 289 274 244-266 — 270-350
Buceal capsu|e
Length ........ 19-23 21 19-23 16-7 24-26 21 20 21t 21-25¢ 20 16-20
Ant. end—
Nervering ..... 175-260 187 140-190 179 150-190 163 174 191 151-187 — 160-185
Cerv. pap ...... 212-280 | 225 180-235 210 190-235 208 210 — 194-237 — 200-230
Exer, pore ... .. b175-280 214 150-245 202 180-225 198 201 — 154-194 — 200-215
Spicule—Left ... .. | 2800-4200 3625 36004450 | 3922 36304510 | 4042 3950 3600 | 3200-3800 | 2650 3 000-3 950
Right ... 120-162 140 130-160 144 125-145 133 141 135 1 120140 — 110-140
Ratio ... | 20-7-32:3 276 23-1-30'7 275 25-2-34-7 30-5 W2 266 26-6-271¢ 224 27:3-29+0
Left epxcule— }
thooooooe 23-32 26 20-27 24 21-30 27 25 — — 17 26-30
Hm factor ... .. 1-7-28 23 17-27 22 20-2-7 23 22 - — 19 2:0-2:5
Body Ljleft
spicule L ... ... 1-1-1'5 1-3 1:0-1-3 1-2 [-1-1-2 11 1-2 1-3 11=-1-2% 4 1-1-1-3
Tafl ..o inn 135-200 172 140-180 152 160-180 172 11645 183 160-207 ' — 165-170
From ‘
Female: Corvus orri
Oesophagus— { ’
Total «......... | 17601900 — 1 640-1 900 — 1 800-2 000 — 1 400 —_— | 625-1 709 —_ —
Musc, ... 340-360 — 340-380 —_ 360420 —_ 250 |225-250 | 241-284 — _
Vestibule — |
Length ........ 20-25 —_ 22-26 — 23-26 — 22-23 225 24-25+ —_ —
Ext. diameter . .. 11-0-12-1 — 11:0-12-1 — 8:8-1211 _ 10 — —_ — _
Ant,end, Nervering 190-200 — 185-250 —_ 190-210 —_ 180 —_ 126-129 - —-—
Tail ............. 200-220 - 190-22 _— 190-310 —_ 180 141 1 129187 - —_
Post.cnd vulva ... 340-350 — 1 300-330 — 320-450 — 290 216 237-240 — —_
Ege—Length ..... 50-52 — 50-55 — 50-55 — 37-53 42 47 — —_
Breadth. .| .. 3 - KR . 3 Z 3 3 32 l - _

*As these proportions are tiuken from the largest and smallest measurements given by Schell they may be inexact.

tMeasured by the authors,

TABLE 3

Measurements of Microtetrameres meliphogidae and AL, phileman.

Unless otherwise noted measurements are in um.

. Microtetrameres meliphagidue . M, philemon
Haost species. .. ... . e . Acanthogenys sp. Manorina spp. Meliphaga spp. Aunthorhoera spp. Philemon spp.
Nuwnber of specimens ..o 13 10 16 17 18
el Range Mean Range Mean Range ‘ Mean Range - Meun Range Mean
dale: ‘
Length {mm) ........vvuenn 2-0-3-3 27 149-22 2:1 1-9-2:7 22 1-8-2:8 223 2843 34
Qesophagus—Total (... ..., 550-680 64 450-600 352 490-650 562 l 500-730 587 600-850 736
Muse..o ool Lo. | 190-245 218 1901y —_ 170-240 193 180240 202 205-250 230
Vestihale length ... .. ... 11-14 13 12-13 13 12-14 13 11-14 ' 12 13-17 15
Ant. end—Nervering ...l 130-170 152 135 (1x) — 120150 132 120-150 133 {  120-165 144
Cerv, pap... ... . R 160-210 194 170 {Ix) — 150-200 170 145 204 173 | 150-225 8
Excr.pore.. .. ..., ’ 155-205 182 — —_ 125-1580 152 130-177 ! 152 140-205 166
Left Spicule—Lett ... ____._._ | 1450-2 200 1910 1550-1 770 1 642 1400-1 850 | 1644 1 500 -2 050 1737 2200-3000 | 257
Right .. ... ..., 90-13 114 90-110 9% B5~110 96 80-120 103 95-125 109
Ratio ....... e | 14-1-20- 7 169 14:3-183 | 168 147-19-6 174 15:9-19-8 16-7 20-28 234
Body leflspll:ulc Cerera b 1:2-1-6 1-4 1:2-1-3 | 1-2 1-2-1-4 . 1:4-1-5 13 1:2-14 -3
LefUspicule—HilLL ... ..., .. 17-26 24 18-27 23 17-30 22 17-30 22 | 19-26 23
Hilt faetor ..., 2:0-32 2.5 2:2-3-3 28 2:2-3-3 2:6 2-3-3-2 2-6 1-9-2.5 2-3
FTaiII 110-140 12 100-130 s 100-140 l 113 95-130 12 120-150 13
emale!
Ocmphugus—l'olal Ceesaan 1 600 — 850-1 200 — 1200 _ 980-1 400 —  900-1450 —
Muse,, oo coaa ol 260 — 220-320 — 270-280 —_ 200-300 o 280-300 —
\'Eatlbulﬂ—lxngll\ e e 13-15 - 14-16 - 16 — 14-16 — 16-19 —_
Ext Breadth ... 10-12 —_ 10-11 — 10-11 — 10-11 — 10-12 —
Ant, end Nervering ..... 140 - 150-175 — 160-170 —_— 130- 160 —_ 140-160 o
ail L., e 80-120 —_ 120140 — 150 ~ 120 - 130 .
Post. end valva .. 130-220 — 220-270 — 240 —_ 230 — 230 | —_—
Egg—length ... ... I 49-50 — 48-50 — 50 — 50 — 46-50 —
Breadth _ .. . ____.__, 3[-33 —_ 31-33 — | 30 [ 3-33 — 31-33 ‘ —

*3
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Figs. 11-23, M. meliphagidae;: unless otherwise stated, afl from type host. 11, anterior end of male; 12 and 13,
lateral and ventral views of posterior end of male; 14, 15, 16, 17, and 18, hilt of left spicule: 14, from type
host; 15 and 16, from Anthochoera sp.; 17, from Myzantha sp.; 18, from Meliphaga sp.; 19, entire female;
20, head of female; 21 anterior end of female: 22, posterior end of female; 23. egg. Figs. 11, 12 and 13

to same scale: Figs. 14, 15, 16, 17, 18, 20 and 23 to same scale; Figs. 21 and 22 to same scale.

Microtetrameres meliphagidace n.sp. Flinders Ranges, SA; Aathochoera chrysop-
Figs. 11-23; Table 4 tera, Naracoorte, and Mt. Barker, SA; 4.

carunculata, Adelaide, Eyre Peninsula and

osts and localities: Acanthogenys rufogularis, .
Hosts a geny Jog Yorke Peninsula, SA.

Pt. Augusta, Flinders Ranges, Blanchetown,
Meningie, SA; Meliphaga  virescens, The male of this species is of medium size,
Blanchetown, Eyre Peninsuta and the with a short buccal capsule almost as wide as
Flinders Ranges, SA; M. leucotis, Eyre long. The left spicule is rounded, with a small
Peninsula, SA; M. melanocephala, Can- cleft at the tip. The right spicule is simple,
berra, ACT, Naracoorte, SA; M. flavigula, rounded at the tip. There is no gubernaculum.
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The body of the femule is twisted into a
reversed spiral, sometimes twice reversed, The
buccal capsule is barrel-shaped. There is a
short intestinal caccum. This species is closest
to M. plilemon n.sp., in which the left spicule is
longer and the spicule ratio greater; to M. sagnei
Barns (1966) from Myudestes sp. (Turdidac)
from Cubua. and to M. gymnorhinae nsp. in
both of which however the buccal capsule is
clongate,

Microtetrameres philemon n.sp.
Figs. 26-28; Tablc 4

Hosts and localities:  Philemon  argenticeps,
Coomalie Creek and Berrimah, NT; P.
citreogularis, ( ¢s), Coomalie Creek, NT;
Entymyzon cyanotis, (immature 2 s), Edith
R, and Yam Creek, NT.

All the specimens of Microtetrameres taken
from honeycaters in the Northern Territory arc
distinctly larger than those from South Australia,
The specimens (rom  Entomyzon, though
immature, are larger and have a larger buccal
capsule than those of a similar stage from
Acanthogenys rufogularis from South Australia,
and are similar to some from Philenion sp. The
distinction between the two groups is not only

of size, as the spicule ratio is quite different. The
hilt of the left spicule is similar to that of M,
meliphagidae, and the ratio between the lengths
of the left spicule and the body, the egg size, and
the shape of the female body (though not its
size) are similar in the two species, The size of
the body and spicules are somewhat similar to
those of M. oriolus oriolus but the buccal cap-
sule and eggs are smaller.

Microtetrameres mirafrae n.sp.
Figs. 26-28; Table 4

Host and locality: Mirafra javanica, ? loc,, NT
(6 d4s, | imm. @): Microeca lencophaca,
Newcastle Waters, NT (1 ¢ ): Blanche-
town, SA (1 ?), Waikerie, SA (3 young
?s).

These are small worms, in some ways resem-
bling M. meliphagidae but the buccal capsule is
more elongate and the left spicule shorter with
a more slender hilt. The only females in the
collections are immatore. The male specimen
from Microeca is very similar in shape and pro-
portions to those from Mirafra. The females
from Microeca from SA are placed in this species
becausc they are from the same host species,

TABLE 4

Measurements of Miciuretrameres inirafrae, M. gywmnorhinae, M. streperae and M. cractici

Unless otherwise indicated, measurements are in pum.

Species oo l M, mirafrae M. gymmnorhinae | M. streperae | M. cractici
. mna o —— — .‘ ¥ -~
l | Mean of
Mirafra Microéea \Gymmnorhinat.  G. tibicen all from Strepera Cracticus
Host species ... .. ... .. Javaniva | lencophaea tibicen fewconota  Gymmarhina | versicofor (orqueatus
| sp. !
- . | }
Number of specimens. ., .., .. 6 1 6 ! 16 ‘ | ‘ 3
B —_— | | — |
Male: ‘
Length (mm) .......oo0 oo 1-8-2-0 14 2:3-2:9 2:2-32 | 26 31 1:3-1-7
Ocsophagus—Total .. ... 480-560 470 750-1080  G20-800 751 900 530-580
S e 170-2190 190 230-290 215-300 245 260 195-210
Buccal capsule lenglh (.. .. ’ 12-13 2 14-19 14-17 | 16 14 13-16
Ant. end-——Nerve ring...... | 125140 100 130-190 130-165 151 150 135-150
Cerv, pap. ..... 145-170 120 155-230 155-190 168 - 150-170
Excr. pore . .... 148-160 120 150-180 145-200 171 - 150 -165
Spicule—Lelt ... 1 100-1 200 I 060 ( { 500 1 830 1400-1 960 1 685 2100 860-1 000
Right ... 80-92 80 90-124 100120 113 100 20-100
Ratio ........... 13-1-15-0 133 152-17:0 14-2-182 142 210 B-6-11-2
Left spicule—Length ... .. 13-1-7 13 1-3-1-7 1-4-1-8 16 s 1:5-1+7
Hilt oo 19-27 | 14 32-36 26-38 34 45 26-32
Factor ...... | 3040 | 30 33-42 3-3-4-4 37 5:0 41-2:6
Tail .. .. e Cee 15-130 | 120 130-180 130-160 — 130 110
Female: ‘
Ocsophagus--Total ....... — w 050 1300-1 320 1150 ‘ — 1 600-1 800 —_
Muse. (... ~ \ 190 280-310 250 ‘ — 330-400 —
Buceal capsule—Length .. . — } 19 17-20 17-20 — 14-17 —
Rreadth .. 80 11-12 11 — 12-13 —_
Tail . oo I - \ 90 120-130 190 — 190-200 —
Post.end vulva ........... — \ 140 280-290 300 - 340-350 —
Egg—Length ............ — —_ 49:5-50-6 49-5 — 506-55-0 —
Breadth ... ... — — 30-8-33-0 30-8-330 — 33-34-1 —

Y




250 REC. S. AUST. MUS,, (17-14): 239-259 February, 1977

Figs. 24-25, M. philemon. 24, posterior end of male; 25, hilt of left spicule. Figs. 26-28, M. mirafrae.
26, anterior end of male; 27, posterior end of male; 28, hilt of left spicule. Figs. 29-35, M. gymunorhinae.
29, anterior end of male; 30, head of male; 31, posterior end of male; 32, hilt of left spicule; 33 and 34, tips
of two left spicules; 35, posterior end of female. Figs. 25, 28, 30, 32, 33 and 34 to same scale; Figs. 24,
26, 27, 29 and 31 to same scale.
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In the spicule ratio and the ratio of the lengths
of the left spicule and the body, this species is
very close to M. jukutensis Kontrimavichus,
1958, from species of Alauda, Motacilla, Anthits
and Prunella, but as it is impossible to compare
the hilt of the left spicule and as females are not
present in the Australian species, it is considered
wiser to regard the Australian species as distinct,
pending further information,

Microtetrameres gymnorhinae n.sp.
Figs, 29-35; Table 4

Hosts and localities: Gvmnorliina tibicen tibicen,
Canberra, ACT; G. tibicen leuconota,
Clarendon, Victor Harbor, One Tree Hill,
Ashbourne, Blackwood, Naracoorte, SA.

Microtetrameres specimens from Gymmnorhina
spp. are about the same overall size as those from
honeyeaters. They are differentiated in the male
mainly by the characters of the left spicule,
which is rather shorter and has a more elongate
hilt and in both sexes by the more elongate
buccal capsule.

In many specimens the tip of the left spicule,
which as in all the Australian spccies is enclosed
in a small ula, is incompletely chitinised so that
it appears bifid or broken,

The female body forms a complex coil, often
twice reversed and sometimes with the tail end
passing between the coils. The whole coil is
about the same size as that of M. meliphagidae.

Microtetrameres streperac n.sp.
Figs. 36-40; Table 4
Host and locality: Strepera versicolor, Waikeric,
SA (123, 4%s).

The tip of the left spicule is bifid, within the
terminal ala. The femalc body forms an irregu-
lar coil reversed two or three times. No intestinal
diverticulum was seen, The egg is larger than
that of most other Australiun species.

In most measurements it resembles M. parac-
cipiter but the buccal capsule is shorter and the
shape of the hilt of the left spicule is diffcrent.
It differs from M. gvmnorhinae (from a host
species closely related to Strepera) chicfly in the
spicule ratio and the shape of the hilt of the left
spicule,

Microtetrameres cractici n.sp,
Figs. 41-42; Table 5

Host and locality:  Cracticus torquatus, Eyre
Peninsula, SA (3 ¢5s),

The tip of the left spicule is entire and
rounded, lying within the terminal ala.

The spccies is close to M. asymmetrica
Oshmarin, 1956, from Lanis sp., USSR, and to
M, minima (Travassos, 1914) from Tachyphonus
sp., Brazil, Thesc three species are very similar
in such measurements as are available, The male
of M. minima is briefly described and poorly
figured. M. asymerrica differs from M. cractici
in having the tail longer in comparison with the
length of the right spicule and in the shape of the
hilt of the left spicule.

TABLE §

Meusurements of Micratetrameres oriolus, M. cacomantis, M. wegotheles, M. coracinae, M, sphecotheres, and M. eapsaltriae.

Unless atherwise indicated., all measurements are in pm.

M. M. M.
M. oriafus cucennantis M acgnlltek's' M. ecoracinae sphecotheres | eopsaltriae
. Orioluy Cocomantiv | Aepotheles Coracina C. novae- Cuculus Sphecotheres | Eopsaltria
Host spevies .. | sugittatios vasriolusus P cristata hypaleuca hollandiae ! pallidus faviventriy australis
Number of specimens . - . .., - 1 7 [ i i 1 | 1 { 2 1
Moale- i | |
Length (mm) ... . ..o 0| 34 31-43 20 21 1-7 2-6 2-0-2-3 2-6
Oesophugus—Towal o0 oo . . 710 600900 — - 45 —_ 7040 (1x) 690
MUSE coh e 300 2700 (2\) 310 — | .- — 190-200 220
Buccbeapsule . - L o L L L.l L X3 16-22 13 13 1 11 16-17 11
Ant end- Nervering o0 . Lol s 1RO 140 200 200 — — — 130-132 140
Cerv. pup. Cee e — 160 (1s) 240 ~ | — - 132-133 170
: I-sCr, pore < oeevae L. 180 155 (1« - — { — 142 (1%) 170
Spicule—Lent oL 3000 L 200-2 250 1250 1400 1200 [ 1 0001 100 1420
Righit .... 110 130- (50 75 100 90 115 95 1S 130
. Ratio ... 273 14:2-161 16-6 |40 13 17 a9-11 1041
Ledi Spicule—Length e e 1- 1-6-1-4 [R1] -5 | -4 19 2:0-243 18
T, 26 | 557 27 37 47 Rl 36-40 27
. Hlt fatoe -2 2 G0-8 | 15 79 | w3 61 47-5.6 57
b T T S 158 120-14 130 1 100 — 130-150 120
Pemuale: ) ) |
Ocsophaeus—Total covieuienniiie.. s — 1150 H50-1 Q0 U« — — —
MBSC. e tethianieion —— R [ e — - — — 295
Buceul copsule—Lengih ..o ove. ., v | - 19-20 13 14 | — — — 17
Breadth oo, 1 | 9 11 — — — 10
Toll oLl o Ll e ] — 160 190 — — —_ — 160
Post.emd volvie o ooenoieninny — 300 320-330 — — — — 20
Eyg—Length ..o oo - 44 45 44 —_ — — 44
Breadtls .. .ooooioiii el —_ 28 25-26 29 -_— — —_ | 3
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Figs. 36-40, M. streperae. 36, posterior end of male; 37, hilt of left spicule; 38, entire female; 39, posterior end
of female; 40, egg. Figs. 41-42, M. cracticis. 41, posterior end of male; 42, hilt of left spicule. Figs. 43-45,
M. cacomantis. 43, posterior end of male; 44, hilt of left spicule; 45, posterior end of female. Fig. 46,
M. coracina, hilt of left spicule. Figs. 47-48, M. sphecotheres. 47, posterior end of male; 48, hilt of left
spicule. Figs. 36, 41, 43 and 47 to same scale; Figs. 37, 40, 42, 44, 46 and 48 to same scale; Figs. 39 and

45 to same scale.
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Microtetrameres cacomantis n.sp.
Figs, 43-45; Table 5
Host and locality: Cacomantis variolosus, Tober-
mory, NT (735, 29s).

The males are distinguished by a combination
and a low spicule ratio. The body ol the female
forms a more or less spherical knot from which
of a short left spicule with u long slender hilt,
head and tail protrude: one is a simple and one a
reversed spiral.

The species is perhaps nearest to M, cenfuri
Barus, 1966, trom a Cuban piciforine bird, and
M. cerci nsp. from an Australian harrier. It is
distinguished from both of these by the spicule
ratio and actual spicule lengths, and from M,
cerci by the shape of the hilt of the left spicule.

Microfetrameres coracinae n.5p.
Fig. 46: Table 5
Hosts and localities: Coracina novaehollandiac
(14, 3 juv.vs) from Culburra, SA: C.
hypoleuca (12, | broken ¢) Kutherine,
NT; Cuycrllys pallidus () ¢4y, Casuarina
Beach, NT.

Although the three male specimens come from
very different localities they are very similar in
general morphology and in measurements. They
resemble M, cacomantiy but are distinguished by
the shorter spicules, and the fact that the right
spicule is shorter than the tajl. The specimens
are not in good condition, bat the chitinous parts
are unimpaired. The shupe of the hilt of the left
spicule (Fig. 46) distinguishes this from all
other Australian species,

Microtetrameres sphecotheres n.sp.
Figs. 47-48; Table 5

Host amd  locality:  Sphecotheres  flaviventris,
Katherine Gorge, NT (3 25s).

The tip of the left spicule is indented and
alate. The species is nearest (o M, tyvtoniy (des-
cribed below) and M. oriolus oriolus, Tt is dis-
tinguished from the former by the length of the
buccal capsule. from the latter by the length of
the left spicule in relation to the body length, and
from both by the shape of the hilt of the left
spicule.

Microtetrameres acgotheles n.sp.
Figs. 49-52: Table §
Host and localirv: Aegotheles cristata, Markur-
anka, NT (13,22%).

253

In the male the hilt of the left spicule is dis-
tinctly narrower thun the shaft, a circumstance
not seen in any other Australian specimen, The
female forms a reversed spiral. There is a bulge,
probably a diverticulum, at the anterior end of
the intestine. The species is similar in muny
features to M. saguer Barus, differing in the
shorter left spicule and in the ratio of tail length
to that of the right spicule.

Microtetrameres copsaltriae n.sp,
Figs. 53-54; Table 5

Host and locality: Eopsaltria australis, Heather-
leigh, SA (14,129,

The tip of the left spicule is not fully chiti-
nised. The right spicule is longer than the tail.

The female body forms a spiral reversed
about its mid-length.

The measurements of this species arc closest
to those of M. cerci n.sp.) the buccal capsule
however, is much shorter,

Microtetrameres paraccipiter n,sp.
Figs 58-G1; Tables 6 and 7

Hosts and localities:  Accipiter fasciatus from
Darwin (2). (Type host and locality),
Kunoth Wells ( &), and Petermunn Range
( 2) NT; Happy Valley ( 2) and Mallala
(?) SA; Longford, Tas (¢); Brisbane,
Qld (2).

The male and female specimens listed above
arc placed together here only because they occur
in the same host spectes, but in no casc were both
males und females in the same host specimen,
The female body forms an elongate simple spiral
(Fig. 61); the morphology and the mcasure-
ments of the eggs and buccal capsule are similur
in all the femates present. No intestinal caccum
was observed. The male worms are very similar
to those of M. accipiier Schell in measurements
and appearance, and the specles are separated on
characters of the females, which in M. parac-
cipiter lack the longitudinal flange on the body.
and the intestinal caecumn described for M. acci-
pirer. It scems more likely that the male worms
from A, fasciutns in Australia belong to the
same species as the lenale worms from the same
host species than that they belong 1o M. accipiter
Schell from an American host.
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Figs. 49-52, M. aegotheles. 49, posterior end of male; 50 hilt of left spicule; 51, entire female; 52, anferior end
of female. Figs. 53-54, M. copsaltriae. 53, posterior end of male; 54, hilt of left spicule. Fig. 55, M. bubo,

hilt of left spicule. Fig. 56, M. aquila, hilt of left spicule. Fig. 57, M. accipiter, hilt of left spicule.
58, anterior end of male; 59, posterior end of male; 60, hilt of left spicule:

Figs. 58-61, M. paraccipiter.
61, entire female in proventricular gland of host. Figs. 49, 53 and 58 1o same scale; Figs. 50, 54, 55, 56 and
57 to same scale; Figs. 51 and 61 to same scale.
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Figs. 62-65, M. cerci.
spicule.  Figs. 66-73, M. raptoris.

REC. S. AUST. MUS,, (17-14):

72
g M

70 71

February, 1977

300 pm

62, anterior end of male; 63, posterior end of male; 64, hilt of Jeft spicule; 63, tip of left
66, anterior end of male; 67, poslerior cnd of male; 68, 69, 70 and 71,

hilts of left spicules from Falco peregrinus, 7. berigora, F. cenchroldes, and Ninov novaescelandiae,

respectively; 72, tip of left spicule; 73, female wornm: 74, posterior end of female.

Figs. 62, 63, 66 and 67 to

same scale; Figs, 64, 65, 68, 69, 70, 71 and 72 to same scale.

in the specimens from F. berigora (Fig. 69) and
F. cenchroides (Fig. 70) than in those from the
other hosts (Figs. 68, 71). The right spicule is
not more than two-thirds the length of the tml.
In all specimens therce is a distinct gubernaculum,
most heavily chitinised in the type specimens.

The body of the female forms a spiral, usually
simple, in a few cases reversed. The intestine
forms two short cacca at its junction with the
oesophagus. There were no [emales with fer-
tilised eggs in any specimen from F. berigora.

Two male and onc female specimens from
Falco cenchiroides were broken, so measurements
are not given, Their general appearance, the
hilts of the left spicules and the egg size agreed
with those of the other specimens from Falco
spp. The females from F. longipennis and those
from F. berigora from Robe agree with those
from the Blanchetown, but the identification is
not certain.

Of the species in which a distinet gubernacu-
lum has been described, the males of these Aus-
traliun specimens fall closest to M. mirzae

Rasheed, 1960, M. osinaniae Rasheed, 1960 and
M. creplini Vavilova, 1926. They differ in the
shorter gubernaculum and the shorter buccul
capsule from the first two of these. M. creplini
was described {rom Accipiter niseus {rom the
U.S.S.R., from male specimens only; as the
females cannot be compared it is safer to des-
cribe the Australian specimens as a separate
species.

Microtetrameres ninoctis n.sp
Figs. 75-78, Tables 6 and 7

Host and localities: Ninox novaeseelandiae, Ber-
rimah, NT (1&, 49s); Adeclaide, SA
(268, 2925).

The three male worms arc similar in measure-

ments, but in those from South Augstralia the
hilt of the left spicule is rather longer.

The tips of the left spicules are different in the
three specimens—one bifid, one rounded and
one truncated. A very slight chitinisation, 30,m
long, of the dorsal wall of the cloaca, which
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Figs., 75-78, M. ninoctis. 75, anterior cnd of male; 76,

from specimens from Berrimah and Adelaide, respectively.
male; 80, posterior end of male; 81, hilt of left spicule; 82, egg.

80 to same scale: Figs. 77,

could be called a small thin gubernaeculum, is
present in two spccimens, onc of them from
Berrimah.

The female specimens are broken and the
form of the spiral is uncertain, Only one eon-
tained fertile eggs.

These specimens differ from M. raptoris
recorded from the same host speeies chiefly in
the very much longer left spicule and the differ-
ent spicule ratio. Among specimens in whieh a
gubernaeulum is present, the length of the left
spicule brings it elosest to M. egretes Rasheed,
1960 (from an cgrect) but the gubcrnaculum of
the male, the buecal capsule of both sexes, and
the length of the eggs, are all shorter than those
of M. egretes.

Microtetrameres tytonis n.sp.
Figs. 77-80, Tables 6 and 7

Host and locality: Tyto alba, Banka Banka, NT
(445, 595).

Of the six male Microtetrameres found in the
only host speeimen, four (the type material for
M. tytonis) were similar, the fifth was without
any spicules, and the sixth was very different, in
relative length of the left spicule, in the longer
hilt of the left spicule, and in the length of the
bueeal eapsule. The measurements of this sixth

8l

BIRDS

79
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82

20 ym

posterior end of male; 77 and 78, hilts of left spicules
Figs. 79-82, M. tytonis. 79, anterior end of
Figs. 75 and 79 to same scale; Figs. 76 and
78, ¥1 and 81 to samc scalc.

speeimen are given scparately in Table 6 as it
may belong to another specics, or may bc
another aberrant form.

The left spicule in the four similar males is
short, considerably less than half the body
length; as in some other species the tip is not
well chitinised, looking like a colleetion of refrae-
tile picees in the terminal ala.

The body of thc fcmale forms a long spiral,
reversed in thc most posterior eoil. The eggs.
whieh eontain a spiny-headed larva (Fig, 80),
are more strongly eurved on one sidc than the
other, and the opereulum, presumably prescnt, is
not distinet.

The species is elosest to M. sphecotheres in
whieh the hilt of the left spieule is longer, and
to M. raptoris—in which the left spicule ranges
from just less than % to 3 the body length—but
in which the spieule ratio is very different.

Microtetrameres spp.

Female worms only were (aken from the fol-
lowing hosts:—

Accipiter cirrhocephalus, from Koonamore,
SA, and Flinders Island, Tas. The measurements
of five females from SA and ! from Flinders
Istand showed a small difference in the size of the
buceal eapsule and in the shape of the eggs, from
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LIST OF SPECIES
FAMILY TETRAMERIDAE
Microtetrameres Travassos
M. helix Cram. syn. M. corax Schell
oriolus Petrov and Tschertkova
meliphagidae n.sp.
plilemon n.sp.
mirafrae n.sp.
gymnorhinae n.sp.
streperae n.sp.
cacomantis n.sp.

sphecotheres n.sp,

aegotheles n.sp.

eopsaltriae n.sp.

paraccipiter n.sp.

cerci n.sp.

raptoris n.sp.

ninoctis n.sp.

tytonis n.sp.
accipiter Schell
bubo Schell
aquila Schell

TTxEETEeXE
TTTTETITETEEE

coracinae n.sp.

Plate 1. Head of Microtetrameres helix, female, S.E. micrograph. X 8000. The lateral lobes of the lips became
wrinkled and shrunken in drying the specimen, but the median lobes, with the amphids, are clear.




